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::;:;;•"!;•:::- .-;-.;.7-:-.r,;-:';,, ,. = .. .- '. 

:- "-r  E;H'i£"i;.;":r::' 

.-'-"       „.  > >.■ >  - ' "" '" 

„  :;;;:;■:;-:;  t »....  '7,;;;;:i:,:,::,:;;:: • ■ - 

In  nwkin^-  tl.o  .Irawi.,^'.  tlio  (.■.■nl  ,  i    .  ; 

-l;:yr:;;r;::«T;,:^,::::i:::  £-  ^"•■■' 

will  U'Hvo  iiu  iHiirk  im  tlu   p.ip' r.  ^    ^^^    ^^^      ^^^^^^^ 

-==^H:;s::3"irrr::;..., ,.,... n^   _ 

,,„,>,  r„„r  riWocts  tc,  !«■  .lr«wn  by  tW  .tu.lrnt.- 

—:^.:..r.^..o...  .^i^^--  -  -  ;^  ;:!v:';i:.::W  J-,,,, ,.  „. ..  ..v , .- 

■:1^U:X  '-'"-'•    '  ,  ,         „„„  „„„„.„  „,„„.U  „r  t,™,  n,«,V  ,«oru„y  t„  .„„  ain,on.„„,  .„  ...  .Ketch-, 

If  the  ohjert,  them8e\vo»  cannot  be  .ecuro.1.  w.....ltn 
should  k  used. 


MAI'IIINK    HKMTI'Irt.Ncl     AM,    liHiHIy,, 


B 


1  -.  ^""-i 


L 


MACIIlXi:    SKKTCIITNC,    AND    DltAWINr, 


F.ir  tiir  ;:iiiil;iiiiv  of  tlu>  mcclianii'  imikiji;:  llif  olgtct.  ii     warkin.L'    ilriiwiiiL'    is    alwiiys    .lim.-n-iimi'il.     A    mccliiiiii)' 

slinlllil     ;llw;n>     1„.    ^'1   uM     hy    tll.'     -i\rll     ,]ilU.'lHi,.ll-     illlJ     sIhmiM    llr\rr    hav,.    \n    (In    allV    mr;lMiriri;'    nil    III.-   .Ifilwill.L'.        KviTV 

'liiiii'Ti-inii    ni>(cs-.an    sh.nilil   lie  slmwn   Liit   im   iiinifci's>iiry   diics.     Xd  (liiiicn-iun  sliuiiiti  lie  rrju'iitci]. 

/finwn-sioii  iiui-jj,  rfr. 

(1)   Lij^ht  I'OTitiiuu.ii.  liiir-:  {<vc  [mj:o  K). 

(a)    Itmik  in  iiihldl.'  U>r  tl-urr^. 

(;!)    Make  arriiw-luud'  as  .-Imwn  liu  y.X'Sv  '-il. 

(!)  I'iiiicii-iuii  liiu's  nil  tlii'  dilTiTfiit  si.Vs  of  a  view  siioiiM  ho  a(  equal  <listini<rs  from  it.  ant]  paralli'l  (linn'iivinn 
liii.'s  sliuiiM  lir  at  I'qiial  .listiimcs  n|>art.  Tliry  (!..  imr  Innk  well  tu,.  ,■],>-•■  i..  lln^  \\r\v  nr  tnn  near  tu-cHi.r ;  in  .ira\vin-:s 
<  1'  onlinary  >i/A-  l^  iii.ii  is  common  spaiiii;:. 

(:.)   0\.T-alI  *]i-irnsioii  lines  sliouii]  lie  oiit-i^e  ihe  mIIut..      (KNainples—  s  .V's"  and  1   1/s"  oTi  y.v^r  \'>} 

((!)  Tcrniiimti'ill  or  cvtcnsioii  lines  mark  the  e\ait  i>'>iiil-;  Itetween  wh'irh  the  lueasiireiiienis  are  made.  Ail  cxteii- 
siim  line  i^  a  li.L'lit  uniirukeii  lino  drawn  from  near  (nut  toue!iin,L')  tlie  main  liin-  "f  the  ilrawini:  to  >!ii:hily  |.a-t  tlie  pnint 
of  the  arrow-head. 

(\)    The  rnid-Ue  of  the  wliole  luimher  and  ihe  di^idiii-  line  of  llie  fi'aelien  should  h,.  level  with  tlie  dimension  line. 

(-.')    Th,.  dividing  line  uf  Hie  frartion  slinuld  he  huri/untal.  m.t  sloj.ed. 

{'■])    All  numhers  should  r.'ad  either  from  the  hottom  (ir  the  ri-ht-hand  end  m  tiie  .-=lieot. 


£fim' 


figures 
Si'  not  sy^ 
4i  not  4-^ 


Arrows 


N^reFurref^ru,,,,,,^,     Not  to  b.  dru^n  . 

Dimensioning. 


Arrow-heads 
£l'rhtr  Carreer^ 

B_qrh^  Ulrong 


Narrow  Spaces. 

Arrow-heads  Finn.„^ 

outside  fig^ire.,  in  arnj  convenient 
^_j  place 


Circle  i 


Arcs     of  circles. 


?,racl. 


Annies 


lUnllNK    SKETCHIXO    AND    DRAWINO 


I'AUTINO  Tool.      S.alo  — r ull  .size 

Win,  prrparwg  to  begin  any  Jniwing  it  i.-  necessary  to  JeciJe  ( 1 )  how  many  views 


arc  to  l)e  shown,  (?)  the  position 


„t  ,.„  ;  „,„  (i)  .ho  s,,a,.e  eaeh  will  require.  To  see  whether  the  arraoKement  .le....led  n„on  .s  sat.sfaetorv,  'i?*"!/  K  td 
i„  r"t,;,;.'les  of  the  siL.  that  the  views  are  to  he.  It  thi,  is  not  Jone  he^ore  l,e,inning  the  drawing,  .t  may  he  found  that 
the  views'will  not  nt  the  sjaue  available  or  that  the  eompleted  sheet  Wi'.  not  l.,ok  evenly  balanced. 


In  drawing  the  parting  tool; 
(1)  The  front  elevation  slionM   be 


drawn  first.     In  any    drawing  the  most  important  view  or  the  central  view  should 
be  legun  first.    Very  often  it  is  necos»ar>-  then  to  keep  all  going  together. 
CO  The  plan  should  he  drawn  o6oir  the  front  elevati.m   and  the  right-end  elevation  to  the  rfjli  of  it. 
Dimension  carefully,  following  the  instructions  on  page  ■«>. 
Tlllr—Yor  the  position  of  the  title  and  what  it  should  show,  see  pages  15  and  1". 


In  the  arrangement  of  the  views,  the  most  common  Amerieai,  practice  is  to  pla- .  the  plan  above  the  front  elevation. 
This  is  the  lo-ieal  arrangement  and  has  1-een  followed  in  the  cKplaiiation,  on  page,  10  to  11).  An  exception  is  usually 
,1  c  in  drainngs  of  single  objects  where  three  view,  are  shown,  h..cause  such  an  arrangement  (1  leaves  a  blank 
s  :  the  npp:.  rigbt-laind  corner  of  the  plate,  and  (2)  crowds  the  title  space  in  the  lower  right-hand  corner.  In 
drawin.-s  where  onlv  two  views,  or  a  nnmher  of  views  of  different  parts,  are  shown,  this  difficulty  is  not  encountered 

To  avoid  confusing  the  students,  it  seems  aa>:sable  in  this  simple  course  always  to  place  the  p.an  above  the  front 
I'k'vation. 


MArniCT    SKKTnilN-,,    AXn    DRAWI 


3- 


-8l~ 


-sf- 


7J 


J L 


M.UllINK    SKI'Ti'IMNI!    AMI    I.P.UVIXC. 


C'AM-Mi(i\-  Hi  1. HIT  TON  Saitiv  Vai.vi:     Srill.— Half  ^i/c 

llruw  ll„.  fr„Mt  anJ  .n,l  *va.iu„.  «u,\  ..!-"  tlu-  |.la,.  ..t  tl.o  w.isht.     h,  tin.  ,«>.■  H-  l.'ft-o".l 
..lovalio,,    i.-    -h".„    a,„l    i.    |.U.ra    i„    .Is    l.^i™!  ,i„.il,un-,.,  .1.0  !.;ft. 

T|„.    ,-.,l,.  i-  to  1«'  halt  «'r  (-'■■■l"  ""'-I'^'ll'  '"■  ""  '"    '  >•     T'"*  ""'"'"  "'"'  ''"'  "' 

drawing  >mw  1,.  vxavtly  ..n.-halt  tl„.  l™,.h  ot  ,1,.  H,„.  in  tl.c  ..l.j.vt  that  it  r,.;.r«.„t. 

i„  din,..„»„M,„.  any  ,l,awin.  th.   ,lnn.u.i..ns  nn.t  h.  ,!„■  I,;,r  ,/,»„■»...»»«  »/  »-  »W-'  «>  '" 
vmle,  m  niattiT  uhal  Ihv  >tal,'  ot  tla'  .Irawin,'  may  !«•. 

/„,.;,;«.  or  ln,Un,   r„„..-^L  in   a  vi™.  a  surla.,.  n,,t  in  H,ht  ,n„.t  l.  shnvv,,    it  i.  i,ali™l,^ 

,,v  l„-„k,. ■  a„u,.,l    lin,...     Th,.-.  lino,,  in  .nmn.a,  ,ra..ti«.  -onsi.t  n,    1/s     .la.-lu.  ,v,th  1/ln 

.i,.uT-  li.nvvvn  an,l  aTV  li-ht.T  than  th.'  full  "hji'i't  linw  .'f  tl...  ,lra»inL-.      (Soc  pajo  17.) 

In  tln<  .In.win-  th.  r,,Ln.;:nlar  hulv  fnr  th.  l.^v.T  to  ,,a,.  thnn,i:h  .h.inhl  h.'  -hown  hy  Imfcn 
liniv  in  th.-  I'niiitrhAati'.n  and  in  tla^  plan. 


To  Ih,'  U-n,ln:     The  lappid  h..l,'  an.l  s,-t-,.r,Av  should  ho  on  '  ti'd  from  th,'  .Irawins:. 


MArrilN->^  SKKT.-HIXO    AND    DRAWI.VI. 


Plan    Here 


MACHINE    SKKTCIIIOT    AND   TIEAWINO 


Tool  Sliok  o.  SADBtR  for  Lat.ie    Scalo-llalt  stee 

„™w  the  front  ol.v„tion  a»  sl.o...,  and  tl,«  ,,!„„,  an.!  complete 

the  tiiJ  elevation. 

The  CO'  anglef  arc  ol.tained  from  tlic  set  square. 

In  drawing  the  plan,  broken  line,  must  ho  used  as  explained  on 

pft^c  21. 


MACIIIXK    WKKT.'ill.Mi    AXI)    /iBAHINIl 


Plan  ^here. 


Complete  this  view. 

4 " •{- a  — 


-3— —34-^ 


~u 


..f 

■M 


3— H*—   3" 


A_ 


MAnllNK    SKlTCIIINd    AM)    PBAWINC^ 


FLANi!i:n  l)iON  ri.AiE      fitaU'— Half  sizo 

l.r»,v.,.t .w   (,,.a„,  .„1  *.a,„.„  U,  .™U. d  ....  t.„.  „„t.o,„  ■      . 

llllJ    llK'   two  L-lul    vi«VS. 

Tl,c  two  views  shown  ,ivo  all  U,o  intornmtio,,  n.cos.ary  for  n,;.ki,„  tla.  ,,lata. 
Tl.  otlL.  vi..w..  arc  to  ^.  drawn  tor  practice  1„  .implo  projcot.on  and  ,n  the 
use  of  broken  linos  to  show  hidden  surfaees. 

All  the  dimen-ions  reinired  are  ,hown  .m  the  two  views  aiven. 


M.UIIIXK    SKKTIIJlxn    A\l>    I.U.VWIX.l 


h^ — ^ — -^^ 


MArllINK    HKKTrlMNCl    ASn    nHAWIWl^ 


(illl  Kiv      Sial.— Full  fif 

Sl,nw  <l.r,-  vi,.w.  ,.f  n  kH.  k.'.v  i.l.""t  ''  ""I"'-  '"'"■'■  '"" 
„l,i...>t. 


till'  ilrnwiiiK   I'Titcrrl.V 


ly    from   tnrliaii.l   -k.-lilic.  "(  tl"' 


niliir  t"  the  iiIk.vi-  iirr  pivi"  i"   lli" 


In  L.H,rr»l.   tn'rluMul  ^k.t.l.in^'  ■""!   .Irwi.is 


llnucimj  jnm  II"'  IH'i'rl 

X  „„„,„..r ..t  «.T.i*.  simii.tr  t.. tho  ,,i«.v.  "'Y'",'' '''  j^;:;;:: ir„,"i>,i;m",r:in;wi;.;:  ii.si,i,s,  u «»,.  .i..  -<.- 

t::  •':,f;:;,;:  :::;;r.::;;n:;:\;:::rir::;:;r ;'::.;:;,..  ...>.  -- .-  > • -  - •■  -  -'-- 

:::2  :;:.„., ..,.,. .. «:.......  --.« -  ■; -^  ^"-  '■ -'  "-"■  ^-^^ " -^ — 

mmU  frmn  thv  ..I.Jl.  t  ainl  ,lirm-M*i..n  tlu'  A.ti-h.  ,     .       „  r 

,  ,      h„, ,    k,.,..h  „t  tl,..  ..l.j-t.  thi*  tin,..  „n  tl„.  M,u.k  ,.ap.  ■.(  H-  '-k  f:"""^  <'-  l"-i--  "' 
{»)  Make  inrefuriy  n  wmiil  fri'charicl  ^kl■t.  li  "1  tin  ""J"!. 

instruct  inns,      I'sr  u  liriiril  olili/. 

i-t  used  ill  (Iniwiii;:  tlirni. 

(3)    From  tho  so,,,n,l  sVot.h  „,ak..  a  w.,rki„«  .Irawin,  I..   ,<.■.,/.  'n  ihn  ust.al  way. ^^^ 


.1      („  l.i.its  Ihf  imncirtan. (■  of  iira.tirp  in  niakinc  froohand 

,t  is  „.,,„um.n.U.,l  that  II..  Uacl.rr  (U   nnpross  u,„m  th.  f  *"''''     '"''™  ,,,,,,,, J.,  ,,,,,,,  ,,|a..k-l,,,anl  sk,.t,.l,..s. 

sk,.t,.h,.s.  an,l  Ci)  see  that  th.  sk,.,.!,..  „r.  tr,.ha„.l  a,.l  ar.;  ""  '    ™"     ;  '     ^  ;     '^  '/  o  h,.  ,lraw„.     Whore  pattoms 

arr  c;if'tri'  to  o'Ha.ii  imv  luui   i.. 
maile. 


SIACIIIXK    HKKTrillXd    AND    riRulIXd 


ii'li'  liv  Ihi'  stu.l.wit. 


"j:  I'laii.  fn.i.t  di'vatioii,  niiil  ,.ji,l  i.|i.vuli„i,,  s|,„u|,l  1,, 


MACirINK    MKKlTFIIXd    AND    IinAWIN" 


Tki:  Ml  vlill.il.r      S..1I.'      l-'llll  -I/.' 

Pniiv  llir.r  ii.>»'»     llu-  I'luii.  uiiil  till'  fnMiC 


i;lit-rii,l  iliiuticJlH. 


Cruirr  l.in.'i 

T„  ,lr«.i„K  :,  .ym,„.lr;,.„l  nl,j,, ,  (.„„.  «l,i,l,  i-  t ,. „  ...li  -.,1,.  ,.f  , ,„„.l   «  n„lrr  ,:„.   i-  „lw.>-   U-..I, 

Wlicr.'  11  \i.-«-  ;-  ii  .ml.'.  1»"  'vrilr,'  1 •  at   ri-l.t  nl.-l,-  .ir.'  iil»-,i;-  .Iniiiii. 

Whon.  ..miv  lM„.,  ;,r..  n.,.""'.!.  II,..    .li..uM  „hr.,,,<  I-  fl..  fr.l  lh„,  .l..i«...     Th.  .Ir„»„,.:.  -Ii-ul.l  tl "  I..hIi 

U|t''  annniil  tliiin. 

Tli.y  ,■.111*1.1  ..!■  l.iiig  ila-lii"  "illi  -liiirl  •■"'-  "'  'l"l-  l«IW"ii.      C*''''  l"ii-'i'  '-) 

I  riim.ii-inii   full  Hllv  vi.'Wi   ill   |in>r.rvii.r  1..   Iii.iilin    (limki'ii  I  lilir  >i.w..  if  |,,,-.ililr, 

.,  I ,.,|,i„ii-  ,li„iiM   I Ill'  lii'w.  lliiil  iill.iw  llii'iii  I"  I"'  il"  '■  I"  till'  I'l-i"'-  'I"'.''  iiii'ii-""'- 

X  DiiiiHi-i.iii  liii.'*  >li"Ul.l  Ih.  lit  loisl  .,ii..-<|Uiirlcr  "f  a"  im'li  frmii  tli.'  iiiaiii  liii-  "f  H"'  ilruwilr- 

J,  Dii   ll.it    l.lll   ilillirii.i.ilK   .111    til litf    lilli-    if    II    '"I I>"i.l'''l- 

5,  111  ,1  .■ir.l,.  llic  di.iu'iisii.11  liii"  sliimkl  .livi.l,.  tlu-  iiiigk's  l"t«v,.ii  tli.'  .■.■!itr,i  liii.'s  1111..  ..luiil  v-m-     (>"■  \'«?" 

■n.) 

The  Compnn-^ 

I>  till'  -iimi-  Bniil.-  .if  l.^a tli.'  Il.w  (-mall  I  ™mpil..«  thilt  i*  iw.l  ill  tin-  I'.inil.     1  -■  it  al-  in  'I"'  '''K "!|'a^^ 

,llil,.,s  »ll,.|i  liani  l.'ii.l  i-  fiillii.l  t.i  mak..  tli.'  i-.."!!..!.!.  K'l-'*  -proad,  SlmriMl  III..  I..1.I  ..11  tli,.  ..iit-i.l.-  .aik.  ,„  a-  t.,  I.inii  a 
.liis.'!  .■.Il'.'i.ii  till'  ill-ill.'.       ■   ■ 


■n,  lr.,.J.,r  si 1.1  >.■..  that  fn.ii,  tins  I H  ...iwar.l  in  m./lr  !»'■■'■  "k-Lli.-  -r  .Irawiiiss  111.-  -Iit.l.-ii. t.  in  a  ,„ii- 

.pinious  pla.i.  1,11  ea.li  ilrawili-  111..  minllaT  ..f  piir...  r.<|„ir,-<l  i.ii.l  tin'  "lal.Tiul  fmrn  win, I,  tlii'V  „r,.  I„  K-  mail,'. 


J-^x^^k™,,,,,.    ,,„  „„,^^,^^^ 


MACIIINi:    fKDTCIIlMi     ANIi    DKAUIMi 


l!i!(iN-Zi-  Bi-sH  roil  r.mnixii-^     Sral'— FuH  sizo 

Mil  ,■  I  u.irkni'  cli;i»  11."  «!  til.'  liroJiZf  Im.li.  sliowiu;;  llirir  vi.nv-.     In  iliawiiis 

111,,  .iili.  ,.|.'Mit,n,i  iiMil  ll.r  pliin.  .1  M'll-al  '■  ""-  '""■  -l'""l'l  '"■  ""■  ""'  " ''■""■"• 

'Oi,  111,.  ,l,:iwi|„..  .1,,*  I.. f  II..'  ^i.-..  II..-  M"'  ■■  !■■•    ^^  "■•■■  "'■  "';'  ""'■''■' 

..  |.',„i.|.  nil  ,11,,  ■•  „r  ■■•<•  M   ..».■.■■'.  sli.'llW   ..|.|..'..r.     Kv.mi.l.-  ..f  ^".1'   ""1" 
,1,.   ,|i„»,i   ....   I...-.S    n    .....1    -.I.    'I'l..-.'   «<'    '^""    "II   II'"   '""'■" 

,„,„|„„„l    In   ,1...   ,.M..-|    .li,.,.M...,l..   .l.,..„.       Wh.T,.   II..-.'  «-...-.ls   ..|.|....1'.   tl..'   I...1I." 

,„„k,.i.  „r   ,1...    Ll...k<.,ii.l.    .......    ..11..W    -.Al.-..   ^t...!.-.    ........Ilv    1/Ili    ....   .."    - 

fui'fi..v  I.!'  ;.  ......II  "l.j.'.i- 


1.1  I... 


ri„.  ,,„,,'„,  -I.....I.I  iii.ii  r. II..-  .^■■'■.■'- '"•"■'!  'i»'  "'"'I''"!"  I""  "" 

11...  i..-.r>s.|-,v  liii.-li  luiirk-  I...  II... !■  -I-....I..-  ...'I  .Ir.iwii.gs. 


\Nn   nliWviMi 


Cisi-jE.ix-  riinrk-n-     Rral.— ITnlf  size 

Mikv  1  .Inwin"  nl  lli,>  lir.i.  kn  /-,  ,<nWr.     Tivi,  vir«-»  ni-i-  suffinrnt. 

In   ,.■,  111.'-   »-l-riv  iw,.   ui.liiii>li"l   -una.-...  mivl  al  an  al.ni|il  iliif-'l.-.  the  foriiors  iir.'  ahv.iya 
,,,„„M,,I  Kv  ,;//,/<.     'l-l,..'  i.r..  .1U.WI,  ill  .Iniwili,.    Kv  >l,or,  .uruM   lii,....     Tli.  rii.lii  ..f  iW  lillot. 
■    ■  ry,  ;i-  III"  iialliTli-mnkiT  kli""'  »'liat  Mzi'  tln'y 


ilrawii 


air  -iiiiirt 
..li.iiil4  !».. 

Ill  a  ;/ia'(7  .Inwiiii:.  »lu> 
drawn  first. 

Til,'  mark.  "  I'    .  '■  I'",  "r  "  I'i"-"-  "" 
„.,ils  is  til  111'  liiiislivil  ..r  iiia.liiii.'il  t"  til,.  .1 


Tlii.s  is  mil  iif.TSi 
rai-lil  llni's  ar,'    ji.iii.sl  liy   .arms   ili,.  -trai^'lit    liia's 
in.",  on  oril....'  1" 


„/»■„,,,, 


;i  lino  -lii.ws  that  thr  flat  -nrfa..'  ilio  liiii.  rr|irc- 

hnwii  ill   llio  ilrawiiiL'.     Tlio  lini-li  mark  must. 

Zmuiilv  'ii-,"i'is'"- r'   r^hnwiriii  tliis  ,lra»iii,.     Wli.a-o  s,,,!,  mark  a,>|i™rs.  tlio  ,iatt,.r„-,„i.k.;r  nr 

Waiksmiill  must  Vav,.  ostrii   -took.     Til,.  <1... sions  „i,  a  w.irkili,'  ilrawino  iif  a  |.i..,.i.  Iliat  is  to 

lie  marliin...!  aro  tliosi.  ut  tin.  mai-liinist's  |ir...lii,t.  tlw  linislmj  olij..cl.  n..t  lliosii  of  ll«.  prn'O  a,  it 
It.avi.s  till,  liaiiils  ut  tlio  lilaiksmitli  ur  rimiidryman. 


;!!l!Z!!I!iJ!!!™l".N"  am.  n«Aw,.v„ 


jtArms'i:  ski;i."11in"  and  iirawinc. 


DliAKlMi  i-i;"M  Tin:  (li:.n;cT 

lilt'  lolluwiiig: 

Val<v  nxkrr  arm 

l!,rtali(.'iilar  ;alM>    (-l.aiiU    .la^st  .ovcT 
I'laiii  cyliml.T  ruviT  lor  n-ar  ■■ui 
r.uariiif.'  ia|> 
Suliil  liL'ariiif;  liox 
.T(.m-ii:i!  Iira-M  - 
R,.a(I  lan-fiillv    h-  hi-lrii.li"iis  ^■iv™  -.ii  i.a!.'c  :m. 


„,.  , I.,r  .h„„l,l.  in   all  til,.  ..x,.n.i«.  in    fivnliana    .k.t.I.in.  fr-n,  .lin,,!,,.,..   ii.i,^....  ™ 

,„..   ".li't-  tl„.  in lain,  of  H..^  P-'l  nl  Hi.  w,,*.  ami  ...  llial  ils  ,„.,„..  .  narra.l  out.    (.o„ 

"""tI!;.  „,,i ;n„nn  fn.,„  Ihn  a.iovo  li.t  -l,o„l.l  U-  of  oiio  , ilv  ami  Hav.  m.  ta,„.o,l  l,„W  ,.r 

tlm-a.l<      II   -Innil.l  1,.'  so  »iravV  ill  t..rir.  tlnil  a  sn>.ti.misuiilm<rs«ary. 

Tin.  l,-anlu.- .Inml.l  liav,^  availaliln.  f,„- lUn  «.n  .,f  llin  .Imlnnts    in    takins    m..a.uro,u>.l,ts    from 
olijwts.  iiisiik'  callipers,  outside  cullipi-Ts,  ami  protractots. 


ii^N.^K,.Tr,„«,    ,,„   ,,„^^^,._^_^ 


Oil  this  page  til,:  stu.l,.,;!  .|„,ui,|  ,„,,      . 


1  ilulcl    In, 111    111,.   ||„ 


MAC-lllXi:    SKKTOlllNC;    AMI    liKAWI-Mi 


l\KiNi;  In  ami  Tli.KlNfi 

I„  „;.l,t  .1 1  .h.-.-  it  i-  n„t  aJvi.>l,l„  to  take  „p  mu,.),   of   tI,o   .t,.l...,t.'    tin,,    will,    inking    m    .."1    tr:u.m|J. 

Xo„„  .l,„uia  I...  .Ion,.  „„„1  .1,..  l.-t  two  ,„o,„l,-  of  ,1,.  ni,h,  s,.l,ool  v..»r.     Tl,.n  two  ,,la„.s  *o„l,l   l.  o.^.l   n,  .>n,l 
fnifings  from  others  iiuiili'.  not  more  t 


In  .lay  ...lio..!  classis,  a^  tli,.  >liali.nls'  tii 


.(  t\f  tw..  m..litlia  lioinK  takini  iiji  will,  tlii.^  work, 

I   H.  Hniit,..!.  n,..,v  att.'Oti.n.  ^l,.i.lM  li.'  !.-iv..n  to  ll.i*  ].art  .,f  tla. 


wiirk. 


Hcnl  .a.vtnllv  tl„.  t.,:i...vin,  in-ln„.li,.n,,  r,.f,.r  I.,  tl,..,,  f,v,,n,„tly.  an.l  f,.llo.v  tlaan  a<  ,  «s,  y  as  l'"-''''";^ 
,...,,,.,1  .lrawi,;»s  ,hat  a.v  ...  !..■  fa,,.,,  .,r  ink,.,l  in  sl.onM  1...  >,.ry  ,.ar..rnlly  n,a,l,..  .,  ,l.a,  all  „„.  hn,..  may  I,0„,1I,™,,1 
,.xa,.tly  with  tl„.  .Irawin-  l...n  l    tl...  .loii.u-  ot  ,-ar,.l....s  I-n,')!  work  I 

tl,»  iukinj;  ar..  sur.  to  -...nlt.  nn.kintr  n.v,...ary  ..rasunslhat  will  .|.,al  tl..:  »l:l";"'';""\^'V"'\;,.';"'.;;.':  .,, 


of    tin;    sani« 


,lian,l.r,  tl.ov  sl.oul.l  all  1,0  i,.k,.,l  in  o,...  ar.,.r  a„o,h,.,.  -„  tl.at  tl.,.  dotting  of  tk.  c„„„,a.,  nee.1  not  1,0  alt..r..d.     ttlt.ro 
thure  aro  ,.on.'.,.ntri,.  ,.ir,.l..s.  tli..  ™i.ll,.-t  on,.-  slionM  l».  ink,.!  in  first. 
\ll  li,'l,t  ,.nrv..,l  lil„..s  slionl.l  1«.  iiik,.,l  in  l».i..|.o  tl.,.  laavy  ones. 

',t    n  Ir  „.a,...  ..ir,.,„s  1  ,.nr,...s  fir-t  an,l  it,  tl„.  following   or,,,.r:     „.    invisil.l,.    (l,i,l,,...>    .ar,l,.s    a,,^    ,a,r,v. 

(.,  ,.„n.t™,.tio„  ..ir,.l..s  a„,l  ...>rv,.s.  (:!)  ,ir,.nlar  ,...mI,-..  lit,..,  (l.olt  ..inl,...).  (1)  ,l.ln,.nsu,n  a,.,-*  of  angles,  „n,l  (.,)  M-,l.k 

""''i;,k  i!,T"l,t  l:n..s  la-t  an,,  in  tl„.  tollowin,  or,,..r:    (1)    i,.vi.ii,,..  s,rai.,.t  ,„.,..  (.,   ,.onst™.tion  s.rai,,,,  li.n.s. 
C)   slti^M '.,.„;..  I.nas,  (U   ,l,n.,.nsion  li.as  an,,  t,.,.,ni,.a.i.„.  li,.,.s.  ,.)  vis,„l.  straight  l„...s.  («)  fi.„r«  and  ,..t,.r,n., 
„,„,  (7)  s,,.tionli,..s  „rcr.».s^l,aM,,n,J,,,/  ^^_^^^    ^__^,  ^^^.^^^  ^_„  .__  ^^^^  ___.,,^,_.  ,„ 

Ink  in  s,n,l,ar  ,a,nzont,i,  l,n..s  nMO-  a  s,.t-,|n.,i,.  >t,.it.n,_  ...  ...     ,   I 

,v,.i,.,,  t,...y  ..on,...     Ink  in,  si,„i,ar,;.  the  verti.a,  li.n.s.  >ta,.t„.,  will,  tli, lartlast  „,  tl.o  l.tt. 


J1^2!!:^!^^rru,s„  ,,,  „„„,,,„ 


:- """  -"■  ■■'-"-^..^:^         '  ■ ^'-v:,;!';;,;::::,::;,  ;■■';;■'  :"• "■■■■  -- '«■  .■..- 

:;::,;;;"■;  '-''■ '-" "--  -'.  '™„ ;;:;::  f  ■"'^'; •■  "-■  .^  ^...:-;.; : ; ;, :,  V":" ' ^'  •■■'■■' '"■•-!'" 

::;  -"■"^™' ..M 'v „„„  """"'"■" -""1- j-ir.a  „.i„, , 

i'»h.  v.'„r  ,ir„    i,  '    "■'""""  '"■■'■'■""'   «■,,„„„  i,  ,,„  "'-: 

.f»'-  -I.'  ..f  .1.,.  t.„.,„.  ,i„„„  „,  ,  '""-"•"  "•■  ■-""'■  .-.M-.-II  I.- 1„„:  „„;,':; 

■      "    '■'■•'»ui^s   ;„■„   ,,|,,,|,.  ""■■    (ill,.!,-    ::n„„„l 

""■'-■-«"■.'■•    Ill''    -lllOMll,    ,i,|,, 


MACIMN!;    SKirnillNU    AMI    DKAWlMi 


Sn-nivii  r."\  WITH  ll\ 


-!>..  i 


1  ft. 


The  >tuilriil   i-  f;niiiliar  Willi  llir   II ■  liii.k.Ti  lini'*  to  sli.iw  liid.liNi  -iirfncT.:.     Viry  often  n  ilrnwinK  ran  lio  iniiilc 

iniK'li  Hiii|,l,r  iiii.l  !"■  1 V  .'ii-ilv  lili.lri-l...i.l  ly  -liowiii.i;  ,«..■/;„««  „r  ll I,jr,  I  Hlui  I.v  ii,iii-  lirok™  line-.      In  n  seelion 

(lie  ciKjeel   is  ilniwii  Willi  |.iirl  eiil  iiwiiy  so  lliiil  Ilie  interior  i*  shown. 

To  iielieate  tliiit  the  iliawini:  is  ii  seelion,  llie  iiew  .-nrtaee-  e\|,o-eil  I.v  llie  eiUtiii;;  iiiv  niarkeil  with  ■;,;li„«-liii,-i 
or  irm^-h,ilrh'ti,i.  Wlieiv  oiili  one  material  is  sle.wii  in  .seeleiii.  llie  ,  ros-lial.liiiii;  i>  tlial  .-liown  (or  east  iron  on 
jiace  I.-.,  no  mailer  wlial  tlie  material  liiav  l,e.  Ill,,  malerial  lieiii-  -],eeili,,l  a-  n-iial  on  llie  ilrawiii-.  [n  iToss-lialeliiin;, 
lif;lit  lines  slopeil  lit  l.r  are  u-eil.  The  ilistame  the  lines  are  a|iarl  ,le|.eii,is  on  the  size  of  tlie  ilniwiii-.  Ho  not  have 
them  too  elose  lojiether;   anil  s|iiiee  them  liy  the  ey ly. 

llniw  the  hox  to  seah^.      In  aiMition  to  the  u-iial  |ilan.  front  elevation,  iiiel   I'lal  elevation,  lour  seetions  are  Aiwii. 

If  llie  lio\  were  eiil   ill  Iwo  ill  llii'  |,'ee  iieliealr.l   I ,y  llir  hue  .\li  ill  lie.  I'lali  aiel  "1 f  llie  Iwo  jiarls  were  loukeil  at  from 

iliivellv  ill  tioiit  of  Ihe  new  Mirfaee  |oo,l ii,-,..l  1  ly  the  iiillini;.  the  view  ..l.taiiie,!   wciil.l  le  ihat   -howii   ill   the  ■■seelion  on 

\|1^^  '   'PI III,.,,  thr,.,.  .,.,li,,iis  r,|,r,-,„t   re-pnlivi'ly  view,   tliat  wouhl   I,,'  ,,l,lai,),sl   if  ih,.  ho\  w,  ,■,■  ,iil   ihr.mi'h  at  tli,' 

|ila.-.-  ii,.li,al,il  hv  th,,  limes  Cll.  V.V.  aii.l  lill. 

To  kii,,w  what  .-urfa,',>s  to  .■ro-s-haleh.  lliilik  ,,r  ll,,'  ,r,,.-halehiii;;s  as  heilii'  ll larks  h'fl  hy  the  M'lh  of  ill,,  miw. 

/If/eei.sn.nf.o/.— Where  there  is  no  r,„,m  f,,r  ll-ims  iiiel  arrow-la^ails.  lie-  arrow-heails  may  he  ],la,r,l  oiitsi,h.  the 
spilee  ,Iiiii,.nsi„lle,l  illsteail  of  iusi,le.  ami  the  tlglires  in  uliy  eoluelliellt  liositioll.  i:suillljle.<  of  these  oceur  on  111,'  o|,|i,)sitB 
paire.     .Si'e  also  page  ■^1. 


MAr,„v,    s,c,:Tr„,x,;    ,v„    ,„,„, 


/7  ' 


vvriiiN-r:  sket'-iiinii  AXn  URAWiNd 


Si;i  iioMMi 

Ciiuciiliiiiial  .ru— iMi.lniit"  "r  -.■itinii  liii™  >isml  to   imlii-nto  iliffiTi'iil  raatiTmla  nro  jlion-n  cm  |ni«r   I"'.     I'lif'ir- 
liinal^lv    llu'-c   :nv   ii"l    -lii'Hlanli/.id.  <lilI.Triil    ilrailu'litillK    ..fliccw  uailit' ■■ntiri'K  ililTiTint  «y«li'm»  of  wcli.ili  lilMlij,'. 

wiinv  „iilv  „\u-  iiial.Tial  i'  ii-ii.  illvr  what  il  iinn    !»■,  it  ia  iviia^flituj  Ijy  tW  luliifUlwiml  aTli.jliinj;  tiir  .asl- 


Tlir   li.ll..«iii-  iii-lnirti.ai,  rv-anlii 


iijxirtunt: 


1.   .S,.,li„[i  lui.s  art  lislit  lill.-s  .r.  uhl  .^mul  ,:,i,l  sl„ji..l  ,lt  ir' . 

■i    S|iarili"  -hnul.l  nut  lie  rl..H'  aial  mii-t  Ik'  iIuih'  uitln  a'   iili'n.-lirinc. 

:l.  Ii,.lt,.  ,.|iaft».  k.'Vs.  srri'W.s  .■!.■..  «r,  iwl  .-limvi,  ai  .-  l  ii  »l..ai  tlioy  lie  l,ai-tli»i-c.  in  llic  l.lain'  nf  the  «rli,.n; 
wlicn  tli.'V  an'  (ui  rr.i-™-is.'  Iiv  tli.'  sn  tiim  tlirv  ,n,-  -la.ivn  m  «vli.in. 

I.  liimc]l^i"U  lines,  ,M.ai-i..ii  linvs.  ,-h:.  must  nut  W  clrrnvn  across  til.'  .-.'rtiun  hnt's  ,.r  a  vk'W  if  llu'y  can  l)o  plan-'l 
cIscwInTc. 

5.   «.'  (/imflMlolu'llJ  l«u.<(  /<(•  /"ir'.<;.f(i  liiorr  Ihr  rm„.',.UM,nlfl  i<  hri]lli>. 

i;  Tn  an  a-soml'lv  «,'.'ti(.n  (tin.t  is,  a  H'cti.ai  slaiwin-  a  nmnl»'r  of  .lilF'Tont  pi.'.'.- 1  .a,!,  ,»,',•,'  must  l.avo  llu'  snm.' 
,.ross.l„,t,.|,in"  throtn:iu.ut.  all  tia.  Unas  on  it  liain-  Hri.wi,  in  tin'  snina  'lirarlion  aial  .'a,!,  '■'Uu,.l"t."l  lor  lla'  total  waltll 
„f  tlu'  |.i"'-.'  at  'UU'  .Irawii,-,  Tin'  sa.ti.a,  li.U's  ot  fiaras  in  aonta.'t  mu-t,  il'  possiLla,  l.,.-  at  al,ru|'.  aUL-las  to  aaal,  olla-r, 
usually  at  ri^lit  anfrlcfl. 

N-„t,.      In   s„„„'  'Irau'-l.tiu'-  olVaas.  1 ins.'  of  tlu-  saving    in  tlio  .IruuKlit.sim'n's  time,  only   plain  .Toss-tiat.'liinj;    (liiat 

;i,„„',   r,,,.  ,„„,  ir ,n  ,y. I.-,)    is  usa.l.     Wlh'tWr  tin.  materials  ar,'  in.liaat.'.l  l.v  111.'  -."tion  liuinj:  or  not.  it  is  .i;«'a,/.s 

„,',■,'-„„■,  n.  Stat.'  .'Lanlv  in  wor.ls  wla.l  luatarials  ar,'  t.,  1..'  ns,"l.  In  a  .Irawin-  .'f  a  -in-l-  pi"'-  tl„'  mat.'nal  is  usually 
sp,.,ili.''l  in  a  pr'aiiiiiaiit  phit'a  k'siJo  out'  ot  tile  view.-;  in  a  di'tailcJ  drawiu-  ut  a  nuniLar  of  lairts,  in  tlio  "bill  of 
niat.rial  "  alio\a  tlio  title. 


^ote-  ror  rerrrercr  on/,.    M,.A  ro  h.  dra,.., 
—  Conyentionn/    Cros3-5ccr,on^ 


Brass  orBromc 


"fi/^':-"  Lead  orBabb/tt 

Conventional  Breaks 


Wood 


^°^'<"^  Cy Anders 

□□Dnnn-nnri 


r-Beam  z-Ba 

t451 


MM'IIIM;    WKIiTclMV!     VM'    lilrUVTM! 


Til.'  li.i 
I,.r..'tli  ..i.'i 

111   .]r:v 


,ml  rl.'Mili.ili  aiiil  |il'ti'  111.'  I .'ilu.liiial  -.di< 

UK    i-    1.1    !«■    lll.l.lr  "f   lir;l.-    1II..1    Is    t;   \.r   n!    lllr    fn|l 

1.  I  III.;    ilniiiiiliT  i.r  ll;ni;;i  .   I   l-'s  in.:    Ihirkiu  — 
IT  .if  l.ii-liiri-.  ■•   1'-^  ill.:    iii-i.li'  iliiiiii.'tiT.  \    I'li; 

IL'   ll iliiili   f.ill'iW  nirrl'iillv  lln'   ili-t  riirl  iuli-    rr- 

la:;..-  l'^  aii.l  11. 


Iinlli  ti.  -lal,.. 


WH'  /    illtlH' 


•:i^™- 


"""'"'^    "K'TrlMM,     ,, ,,„,^,^ 


F.A.O. 


MAriirSK    UKKK'IIINi:    AM)    nR\\VIN(! 


HlllM   l"li  WiviM      Scale      I':;  i"-    -   1   "• 

Draw   tlu.  1.-..  ^i.ws  .huWH.  :M„I   als„  :,H  H.l  ..|.n„li„„.  au.i  u  ..ti U   All. 

N„  l.r.,k,'H  line-  aiv  iiic.-sirv  in  tliis  clrawini.'. 

llra>v  tl,.,.miv  Ihas  lir.l.  lla^i.  (D  Hu' ..kI  .■Ivvali..,,.  (■; )  ill.'  M'-  .■l.vation. 
i,ii,l  O)  ih.'  -.■ili.iiif. 

Thi-  i-  a  ,_......!  .'xam,.l.'  "f  tla.  „-,■  ,i[  srrli.ms.     Tl,,.  f,.rm  ,.t  tl„.  .Inn,,  ,ouU 

,„,t  If  -!,iiwi,  l.y  afiv  Hilar  itiraiis. 

Sl.„„hnl  l.;,,r.,,,.-'l\u.  «„llh  I*  laa-qiiarlLT  II,,'  ,l,aii,.*T  ,.f  ll«'  ^l,atl:  tl,. 
,1,.|,|I,.  ,ii,i'-l,alf  Ihi'  wi.llli. 


4,. 


Drtnu  Enrl  i/e  vahon 
Here. 


,,  Ora,uTransyc,^seS_ecttm 

atA.B.  Mere. 


.MAf'lllNi:    SKKTCIIINT.    AND   DKAWIM! 


Sri  li-INii    I'lllX    <iI.AMl    AMI     l'.l.-IHN(^       Nal.-     hllli 

llraw   !!«■   !»■,>  vi.AVs  t..  -ral.'   fl 1   III.'  .-k.'t.lu.s 

ilrawiii^',  Jriiie  Ihr  rriiln'  linn  /irst. 


As  ■iliniiis  ill  iiiakitiL'  ii  ^viniiu'lriral 


In  111,.  Mrli.in— 

1.  „„|v  111,,   la.w  ,„Na,..s  ,,n»l,„,.a  l,v  .1...   .„,,,,.,-i.,l  lai.tin,  aiv  .■r„s.-lial,.hi.,h   111.  Imll  1„.V. 
aii.l  lliv  licarinu  surfaiv  ..r  llu'  l.iHliiiii-'  i"v  ""I  liiil<-l»l- 

-    Til,.  sivliim-Hiii-  "1-  lial.liiiii;.  .m  Hi-  .Innviiii;  of  i pii'ii'  "f  matiTial  aru  oxiu-tly  alik..  aii.l 

ilraw";,'  in  111,,  mmiu'  ilinvlimi ;    null,,  ill.  nv I,..s  „f  .hi.  .u-liiml  ami  ll...  Iw I^'os  of  tho  Imsliin.L-. 

■1    Th..  Mirfai,.-  i.f  t«n  ililVr-nt  |ii......s  in  ..".il».-l    ^'"«-  tin.  m'.! Ii"'-  ul    »"  "'i"'l't   ""-■'" 

(uMlailv   ri,.l.l  ii.ii,'l..s»    1..  .ml.  "ll-Tl    H"ti.v  "l-""  H'"  .^'l'""'  ^""1  ""'  '"'*"'=-'  ""'  '"  '"'""''■ 

,    niir,.r,.,i.    ...at.Tials    i„    .....ini,    in   ..nn  .I.i.win,    a...    n-uallv    ,Ii.si.;nat,..|    l.v    ,.„nvi.,i.i„nal 

l,.i,,,, |.,,,,  |,,,^,,,    11   aii.l    I.-.);    li.r..  till'  l.al.liii.j!  sl..««  ll.iit  tl.e  llal.-o  .s  to  1«.  i-ast  .r..i.  a.1,1 

the  liusl.ing  l.fii"  '"■  lironzi'. 


JMrillXK    SKK 


■rr/ri.vn  and  immixr. 


MAflllNi;    KKFTflllNIl    AXn    DRAWlXf 


DriAlVlMl    l';.i    i   TIIK  OlUECT 


.^lU'tdi  iriiik.'  ;i  wcrkiii?;  .li;i»iM-.  >lin»ili-  tlir  m 
/o  a  suitable  scale. 

Oar  itlank 
Snlid  pulley 
Shaft  ccillar 


iiAV-  ;'.iul  M'ctitms, 


vtiillv  Ihr  in-lriuli"iis  Kiivii  en 


JtAnilXK-    »KHIV]i,x,, 


AMI    liHA\viN(i 


'^i-.'  ■■.■-'  .Imul,!  1,.. 


5I.\nnXK    SKKTClIlXd    AND    HHAWINr. 


lil-rr  Col  I'l.iNii     Sralc--  IhiU  mzo 

Tlii«  drawing  shows  tlic  .'".U  ..t  tw..  fhatu  joiiiwl  liy  n  Initt  roupli.is,  tliriHi 
vic.ws  huins;  givou-a  tnuisvcrs,.  ,.rti„a  tlir„„gl.  ll.u  ...iajk.,  u  l.„„jll,„lm«l  h'cU,>.., 
ami  an  end  I'li'vatioli. 

Tlu'  sirti.ili  lii..'«  slinw  tliat  Ihv  c-u;  In.g  i<  t"  !«•  'a-l  if""  ■  "^■■-  ''"I"-  "TnU'-'lit 
ir„n;  and  tla-  k.'v.  .l.-,L  A  -Imrt  n.-l,.  ,-  -un.rlini.s  u-rd  in-.rad  .it  lliis  ,n„,ri,- 
tiunal  liatvliiiig. 

Tw.,  .■.,nvi-ntim,al  na^lli.i.U  of  ^l,„.■iM-  hivak-^  in  slial'ls  .,r  ..llu'i-  "arts  ln„  long 

to  draw  in  fldl  aro  sliown. 

A  .l.ort.  plainly  ,■^m■>>>■^  .i"l.'  ".ay  ,.1't., ns,M  lo  advantago  lo  nafc  a  ]..Hnt 

in  tin-  drawin'-'  rli^ar. 

l-'or  tla-  diuKiisions  of  >tandard  k.'vwaw  -,v  pag"  1«. 


MunrM:  s,c,:,r,„v,:   ,^„  „„,„,^^ 


Standard  Heu- 
Tajbcra^cr  foaf 

OS 


Section  on  A.B. 


M\CII!NI-:    >JKj;iilllN<i    ANn    liUWMNil 


'l'iii!r\n<.  Tl"i,T>i,  AVn  \fTR 

Tlir  |iiv.'  tiiriiif  llii»  nil,,  -li.ius  (II  111.'  fi.rms  i.r  till'  m.i'l  cimmciii  l.v|i.s  c.l'  lliiva.ls  iiii.l  tlnir  \i-i-.  (;)  the  i'.>ii- 
Willi ,1  1,1™*  urdiiiiiriK-  UMil  In  rq,iv-riil  llinii  in  .lr;i«  in,--,  ami  (:!)  a  -iinplc  nu'llio.!  ..I'  ilrawiii-  l«ill-  aiM  iLiits. 

riirni.lx 

I.  Tliv  tiiJUfin.il  ili.imrhr  nS  a  .-,iviv  i-  il<  cliailu-l.T  muIm.I.-  iIk  tliivnas. 

■i.  The  wal  or  rjJn-lUr  duimrlrr  i-  ill.'  .lianirli  r  al   ill,'  li.itl.i f  iha  llilva.l-. 

3.  The  ;"■(.■*  is  tlir  ilisliiiiia-  rrniii  tlia  .■.aitiv  ..I'  .iiir  llin'a.l  I.,  ill.'  irlitiv  ..f  Ilia  nest. 

4.  Till'  h'i'l  I'  till'  liistaii.'.'  a  lull  a.liaii.-.'.  in  ,11a'  .  i.iii|ili'l.'   turn. 

l-mirninmnl  Tl.nmh 

Til.,  first  till'.'.'  -la.ivn  ar..  ,'.,iiiin..iil,v  ll-.'.l  f..r  ..r.liiairv  llir.'a.ls.  Tla'  s,','..iirl  aial  tliir.l  ar.'  ilia  lia.st  frequently 
usi'.l,  lis  tlu'V  ari'  .'asilv  ilniwii.  Tliri-a.ls  f..i'  mils  ar.'  ,-li..»ii  in  l.i'..l<.n  lini'  an.l  l.y  lii.aii-  ..I'  s.'.'li.ais.  N'.ili.','  that  in 
//..'  m'/ioK  rtr  /.irtt/T  si'rfi'  »/»..'  ».n.i./»  lire  »/"in'".  ami  lliiTftara  tli.'  linas  ri'|iri'si'iiliii^f  thaiii  niu-t  slant,  in  111.' 
iliri'i'tiipii  iil'lHisili'  io  that  ua  tlif  Imlts. 


Ilnlli  an,l  Nutx 

A  silnl'l.'  na'ili..il  ..f  .Irnwini.'  tli.'-..  is  slimni.     This  .l.ws   mil  L-ii.'  a   f.inn  lliat  is  .'..m-.t  ii.'.'..r.lini.'  I..  Ih.'  tal.la  on 
nap'  ■"■.ll.  I. Ill  til.'  ri'sult  is  .Lis.'  i'ii..i!i:Ii  f..i'  i.ra.ti.'al  [.ui'i...-i's  in  .Irawiii;:  small  holts. 


4 
^ 


Note:-  For  rfference  onlij     Not  to  be  dr, 


^•i\.f- 


>''^ 


%^    k^^^  \d^'"'  fe-r)   ^<A-^? 


V-Thrtad  US.SIarrJ^.         Sguar.  &r.  ,   .    .   _^ 

Bolt,.  S tads  and          Jack] Passes  w7  ^or"^''^-    Bunress  mitu,arrf, 

Ca^.creu,.               Z'f^ZZ  ThrlTel  /"^'^       ^'ses.latHes.  British 

^  onlathc^M.  G^ars.       Gun  ftacKs.  Standard. 

Conventional  Threads. 


MMIllNi:    SKinclMNCl    AM)    iimwiN" 


IHrlM  ic.  r.i;nvvI.i;\T« 


1 

I/'.' 

ri 
:l/s 


11/ ii; 
n.'ii; 
M'li; 
i,-,/i(i 


.n-ir, 


l/:i-; 

.i.;ii:i 

:v.K 

.tiims 

5/:;-.' 

.l.Wll 

:/:;■.' 

.■;i>^ 

11  ';!■.' 

.■;m:! 

11/:1J 

.mils 

|:;/;:-j 

.  iipdil 

!.■>/:;■; 

.  Hiss 

i;/:i-.- 

..■,11  111 

111/:;.' 

.  .")lt:)S 

■;i/:i-; 

.(i.-.ii;i 

■,':!/:i-j 

.:i^<« 

■!:,':n 

.rum 

.'•;-\ 

11 'i; 

.1  i"ii 

II  11 

.11111 

1:1 'i; 

.■.•mil 

l,-,/i; 

.-.'.11 1 

■;i  •: 

.::■:>] 

.  r;r.i 
.  i.'iiii 
.  i^ii 


■|:l/il  1 

,'il.jl! 

l.'i.'ii  1 

.'tlllll 

:i:/ll  1 

.•m«1 

llli'ill 

111  11)1 

11/111 

11  lull 

111  111 

illlll 

l.Vill 

litll 

11 '111 

•.1111 

111  111 
,"i  1   111 

null) 

.•ill  111 

,^■.^s  1 

.-i.Vil  1 

.s.V.l  1 

.-il.'ill 

.'•ItlHl 

.Ml '111 

ll'.'ll) 

111    III 

ii.-,:il 

1111/111 

lis  11 

f^     ry     fCi 


^-^^X^  X  ^  T. -^  X  rf;  <  T.  «  a.-  ^,     ^^^ 

~~     ~  ^1     (VJ    Ol    (\j 


^  ^  *  ^^i  -r.  ^  ^  ^  ^  ^  ^  ^  ^  ^^^  ^        ^^  _^^  ^ 


•'-  32  :K  X  Hi  33  ^J^  ^  as  ^|o  Sfi  ^  ^  ^s  ^  ^.  ^  ,p  ., 


—     ~-     —     —     ~     Oj    (^ 


X  X  Tfii  ^t  -H  n=  s.  a^  ^^  r    .^£  32  M^  533  ai  a2  III  ^2  H3  ,ti 

(^    -M    M    M    to    K)    IV)    <^     'i    to    10    (0 


HI  3f  aJ  X  S3  -^  ^3  ,X'  92  'to  <  ^  tfi  ^,  ^  0,.  njl^T^iT?^ 


(MMC\JCMtOlOKi^^ 


-W    WS     IW     l-p    -(u     n«    .TO     nt    M5J 


-*0     Tt     KWi     -^j     ^  -|ij     »^     ^ 


mm-iiim;  sKKTriiivo    ivn  niiAwivn 


I!c.[.T-  AMI  Xi  1-     Sul.      l-iill -izi' 

III  iiiiikii!-'  .m  li  of  cli.«'  ilriUniiKs  — 
I.    Ilr:i»-  llu'  "liol,.  Ill  ..IllliMo. 
■;,  (■.iiiil.lili'  till'  l'"ll  aiiil  ""'■ 
:J.  Pinn-iisinti. 
4.  rro!.s-hflt»h. 

llrinv  llir  I. .11  li.ii.l  "InI  ""1-  ii.'.iriliiis  I"  111-  'liiiuTimi  ii 

rrrtiiiii  illlilili^iiiili'  ill  l»"  "f  ll"'  ilnmln;,-  ili']!.  ii.l  ..il  lUi.l 
tlir  illiim..t.f  i.f  Ihiliiill  (i/V 

In   11    .,Tti..|i.   liull-.   -iiilfl-.   ki>-.  '■"■■■    "I"'"    ''"'»"   '''"'■'■'    " 
i.iit.lii'ih    if  tlii>  .iilliiii  .■"!-  ""■"«  till'"!  'I"'.>'  '•"  ir"--lial'li'''l- 


iil>l;iiiii<l  from 


iiif   liiit  rrosi- 


r^#.s 


iniiiiNi:  Mii.rniis,-, 


\M'    hl:\\\)\'; 


c/-,?" 


rid 


[d-'i's 


s^udbolr 


[ffl 


Tee -head  Bolt 


f 


Vv 


1      IPKO 


/'/■i 


cl-:- 


Hook- bolt 


MVrilINK    SKKT'MIINC     AND    IIUAWIXO 


I'lJAWINC   ritoM    lill    On-TFCT 

ilniw  In  ;i  suilalilr  m-^iIc.  Innii  'i  .^kilch  mii'lr  from  I'lr  nfijfrl.  a  frmit  view  iilnl  two  sc<-ti I 

.i.M>  of  iiriv  iiiic  »\  llii'  lull. .H  Mi-:  litrr  [iLilf.  ru'i'Iltrir  ^llijl\c,  liill'lllnnlii  \iiiw'.  ..I'  ;ili_\  nllur  >im[iln 
.li,,-»liiii.,J  |.arl  ..r  a  liiu.  Iiiiiv.  Til.'  rr..iil  (.uvular  I  i  i.AV  ,-li..iil.l  1..' .Irawii  lir-t  ali.l  ill.'  -.■.■ti.iiw 
|.r.,J,',L,l    rn.lii    h. 

A.    .\|ilaiii..|l  ..11  |.ilp.  :iil,  iiialii'  a  roUKli  jmhaii'l  .-k..|.li   lir-l.  lli.ii  a  tiLiri'  niri-ful    li h.ind 

»k.t.li  ..11  ill.,  l.a-.'  fa.'Mif;  lliis  ..11...  ami  rrmil  llii»  iiiaki'  a  »-..rkiiiL'  .Irawiiii;  t..  »ral.'.  Tli.'  ,.k..|.li.  s 
will  n..l  !..■  I.,  -.al...  l.Ut  ;/..■  iliun-n^uinx  M\  lli.'iii  mii.il  he  rjaft. 


Tlu-  Irarhrr  ^ll..uM  ul.tniii  "ii.'  ..r  rii..ri.  fa.c  flaLs  I'n.iu  a  iiia.liiii.-  ^li..;.  if  |...-«il.l...  If  111.™ 
. .11111. .t  1...  ..Waiii.'il.  a  fail'  plalc  fmin  a  \vi..i.l-liiriiiiiL'  lalli.'  iM'  «..iiii'  "(lar  lua.liiii.'  |iart  ..f  ilisn 
i-liai...  will  ,1... 

Th.'...  .'\,'i'.'i<.'«  ill  -.Iniwiiiu'  fi'"m  Hi.'  ..Iij.'.'l  "  m f  litlL-  "'ii.'  ""I.'-  ill.'  >lii.l.'iil-  (I  I  mak.' 

Ili.'ii-  .k.'l.'h."  .'iilii'i'lv  fi'..iii  Ilk'  ol.ji'i't.  aii.l   (■;)    riiaki'  llu'iii  ti'.'i'liaii.l,  iiMn./  ,i  rnuil  ,mhj. 


«An„N,,:  UHKTn,,^,,  ,sn  ,„„w,n„ 


CD 


Sect/on  on  line  CO.  here 


MACIHNi:    SKDTCMIlNCi    \NI>    miAWlOT 


ri.AN.ii:  CmrMN 


-ii,iir  ^iz.■ 


ulv  Av 


''''n"''''V';i,r:,::r*v....,,.  ■n.^^^Mu^.u^^.^ 

Iinuv   iil'o   tlif  1  iM   (K^.ii>  .,...-,.11 

,,,,,„-  a  .orniiUL'  .i-rt'lai-  ^'■-■»-  "I"'"  »  ''''"  '""'  "'"  ''"''^"'"■ 
Tl„.  ,liuu.„.io..s  „t  .1...  n,u|,li„^  a.l,....l  u„   that  „r  .!..■  -li^'ft 

Tliam.'l.T  "t  '''•'fl-  "''i  ""■'"" 
Hiamvt.T  "(  llaiipv.  ■;■.>   iiala- 
■riii.'km'ss  i.(  [.nuinl  riia.  1'-  nirli." 
l'r„j,rti"n  of  guar.l  rim.  1';  "»"'■' 

■riiiiKiH-  i.r  naiif-'o.  J  ii"'"- 

llialial.r  i.rlins-.  H   ill'llcs 
lV|,lhor    hu.f.V't  iii'lios 
NniiilKT  ..f  li"lis.  li 
1liaiai>l.T..n«.li-.  '''l  i"'''"- 
DhiHvtrr  .if  l«)ll  i-i"l''-  "''i  '"''"'" 
l.,,,i,,..inH  „r  ,.nr  -l.aft  ii.i"  "I'l 

,,„„    fl,,yj..    ,.|„.rk..l     ml..    .■IIUT,    ' 

Stanilar.!  krywa}-. 


I'lUT  iiicil  t 


.  ,,|.j.'.-t  tit 

L'  111  timi' 


111  ihi-  .a^u  iw  111.'  f" 


in-it..   nans 
ilH'll 


MACnixl.;    SKKTIIIIN.i     AM,    imAUIX.; 


E^nd  Elevation  Her 


MAniiNi:  QKKTriiiNc  Axn  DfiAwisn 


Draw  to  sculo  tin-  stuffing  box  for  a  aVa-i"'^*!  ^''^1^*  ^^  shown. 


"■^^'"^•i:  •'KKTrniv,,  A\n  urawix,; 


MArriiNi:  HKiTcniNc,  and  urawim; 


Dnivv  111 


rw>  i<\'  ilu'  I'tmt— ti'p  lit'iiriiij;  to  ■^rale. 


Tlif  in-'H]in'ti(ins  iif  tlu'  ln'Hrin;,'  urc  all  dfturmiiu'd  Iiv  tlic  dinniptor  of  the 
^^liaft.  In  tills  ciisL*  tilt;  (litimctiT  of  tii«  shaft  is  'iy^  iiidns.  The  diiiK'tisitiiH  of 
thi-  iH'iiriii;,'  art;  sU\tvd  as  multiples  uf  2.5  itii-lu's,  fur  cxiiniplc,  (1 )  lln'  tluckiii'ss  of 
tlio  fiistiii;.'  tlitvi-lly  under  tiir  Iwarin^'  is  jrivcii  as  .4 — this  moans  A  x  2.5"  =  1", 
(•.')  the  diameter  of  tlie  l...lts  is  marked  .•,*"«■— this  means  .35  x  2.5*  =  .025". 
IJv  referrinjr  to  the  "Decimal  Equivak'iit  Talilo "  (pa^ro  fiS")  .^^^i:,"  is  found  to 
be  5/8". 


MACniXK    SKKTCHIN,;    AMI    I.lnwlNd 


Unll-ss-r 


HACHINK    HKKTrniNd    AM)    DBAWINO 


DiiAwixn  iiioM  tin:  Orjkct 

Jlako  in  the  shop  a  can'rulh-  (limnisiuiu'd  frculiaiul  skiti-li  of  any  one 
of  the  following.  In  the  clas^-room  niaki!  a  si-oi-nd  wkttcli  and  a  working 
drawiiif.'.      (See  piiije  ."lit.) 


LarpG  (Irivin/r  pulley 
Hand  wheel 
Fly  wheel 


^ATHIXK  SKKTrrirxn  and  iiiiAwixn 


Miiko  ih,.  MT,„„1  AvM,  „,t.i,t 
(111.  cross  sirtiim  of  one  of  tin.  nnr 


- 

'il  on   pii;,'('   :()   i 
may  lio  shown 

J  the 
i.v  lln 

us 

■■■  icl«n,..      V7,, 
■  of  A  rrrulrnt  .1 

Inch 
rfinr 

slioulil  oxpliiin  lo  111,,  slu.l,  „i  Ik 


MArlllNi;    f.Ki;n'IIIN(i    AND    niHWIMI 


ri;Di:sTAI.  1)1!   I*II.r.()\V    IU,ni  K      Sr, 


-iiuir  ,w,. 


Draw  tci  sniK'  two  ii,-.,inliM  vitwa  (|ilari  ami  frciil  .Iwaiimil  ,,r  a  |,ill„w  !,:„,  k  f..r  n  :l.iiich 
shaft,  slatwiii;,'  half  i.f  lai  !i  \  i.'w  in  scitii'Tl.     I'paw  al-o  an  tiai  rl.AaliiMi  in  I'njI. 

Tliij  a-i-ml.ly  Jrawin-  ..lic.ulil  nnt  lii'  iliini'nsicinni.  Init  lla'  next  cmo  (|ai;;va  W  au.l  ;.-,i.  a 
detail  drawing  nf  tin-  same  pillnvv  !.l(nk,  i.|inu]<[  ).i'  ))ink>ii>inni<].  Tin'  ilinK-nsimis  aru  uiitaincd 
fnim  till' ,lianii'l,T  ,ir  Hi,' sliaft  l.v  n.in^-  111,' .lianu't.T  [.In^  !i  iiul.  (1)  +  U/ )  as  tlio  unit  and 
mulliiilvin^'  liy  ihi.  lailnr-  jxiv™.  cscri.l  wlu'iv  tlivv  ar.'  -pivilinl  in  t.Tnis  uf  II  c.nly. 


A  nuni!»T  uf  ii>-rnil,lv  .Irawiiiir-i   (or  a-riniilid  \i.w-)  ]ia\,-  linn  iliawn  (tlan-r  aial  linstiin;.'. 

fn..t-t.|.  I.arin-.   ,U:).   I.iil    in   nm ■   111.  -■   ,aMj   liivv   detail   drauiii-.   Irtii    niadf   l.y   till'   .4u- 

driil..  In  a  .;!«■  lil,.'  lliis,  wlaiv  an  a-,iiil.Iy  ilraivin;:  and  alfl.  a  iK'lad  drawinj;  (mv  als.i  |,a;,'i'3 
•C,  and  ;;  )  ar.-  ti.  !.■  nnid.-.  Ihc  a...,nil,ly  drawin-  i.  la.t  to  li,.  diMi,.ii.i„n.d  as  tli.'  pmrdin;;  hum 
w.r...  A-Miilily  drawing"  aro  11,1,11,1^1  In  -li,,w  in,T,ly  ill,.  |i„.ii;„n<  „f  tlic  diirvrrnt  parts  anil 
li..w  lli.y  ar,.  (..  1„.  put  t,.i;,.tli,.r.  IVlail  drawin-s  .|„.»-  !,..»■  ,;„.li  part  i-  t„  lio  mini.,  and  an-  tlie 
tt-«rl:!„:i  ,lni,rl„^s  Srum  whii'li  111,.  nu'Lliaiii,--  make  111,,  j.arl..    T!.,.y  nui-t  l„.  lan.rully  ,lina.iisi„n,.d. 


•OSD.1-^ 


MA'-niNK    SKKTCIirVci    A\r>    I.IHHIMl 


r-i4S— f— 


blArniNH    MKKTriirXH    ANP    ''HAWlNn 


IMini'RTAL  nil    Pillow    I1i.«>.k     Scale — TTalf   A/.ti 

Mukt'  H  sL-t  of  wnrkitit,'  driLwiiif.')*  uf  tin-  jiilluw  MihU  (|)a;:t'  Ml      (  I  I  plmi  ami  hIiIo  I'lcviitioii^ 
of  tlit>  )fU>ik  uihI  till-  ('iL|>,  (i)  t\v»  vii'ws  «>l'  iiiK-  ..r  tilt'  ItniK^i'N  nwl  (■'•}  ntu-  vk'W  uf  u  l»>li. 


All  arnmjrriiH'iit  nf  tlioo  \ii'Ws  is  iiiiUrutcd  'Hi  the  oppn.-itr  paiTf.     In  arranj^iiij;  detail  ilraw- 
ili;:-.  e(iii»^i.liratii.ii  sli.ml.l   he  ;:iv(  ii  In  tlie  fullitwiug: 

1.  A  pn>|>..rly  l-alaiieed  i-Iate 

V.  Kaeli  part  Win;,'  reprej*eiiteil  tiinieil  in  tlie  positinii  it  nceupie-  in  tlie  iisseinMnl  tlniwiii;.' 
;i.  Tilt'  parts  arraii;,'ed  e!«i-e  to  related  parts 

4.   U   dilfererit  seale.t  are   llse<!,   tlio   size   uf    the   diirereilt   drawili^js   slmuld  eurres|HJiid   to   tlie 
iiiiportaiiet*  or  uiiiinpurtutiee  of  the  parts. 

Wnrkill;:   drawili;,'s   must   lie   cjirefuUy   dimeli>iuued. 

In   a   iletilil   dniwin;,'  oiU'Ii  pieeo   is   niiniheri'd   and  a  "  hil]  nf  niiitiTiMl  ".  Warill','  ei>rn'<|>nn(linj^ 
iiuniliers,  is  shown,  usually  above  the  title.     On  the  uppusite  pa.L'e  a  hill  nf  material  is  made  nut. 


0V 


M\  iiixi:  KKKTciriNii   AMI  [irnwrMi 


s 


IL^ 


0 


i>c>i 


L 


© 


£±1 


® 


f 


^ 


® 


f-';  -•  - 


■  IHolfgras'; 


.'.  "i-.  ■  : 'Pait'besmpnm  rtii!? 


PILLOW  Block 

■.rrM   Haif-SCc 


W^tc^  ?0'*/9/fl 


J-STTLcfA 


MArinxK  SKKTriiixn  and  drawino 


.In 


Hkiit.    I'Tii:: 


Til.'  ilniwiii;,'  iiji  tlio  o|>pnsit.^  pam'  ^ln.ws  ii  jiir  Ti.r  liol.Iin^'  imti  r.nU  wlini  ilrilliiitr  holes 
thn.udi  iIh'Iji. 

MAv  iiii  asHcmlily  drnwin;,'  of  sucli  a  jifi  nml  a  dctailcil  wnrkiiiL'  (Iniwiti;:  <<(  i^iirli  piirl.  u-^iii;,' 
n  MiilaM.'  -ml-  and  imtlin.L'  all  llii'  \h-\v<  »n  aiio  philo  ..I'  llic  Mir,>-ary  >i/.-.  Tlu'  ^tininit  sliouid 
iji'iiiir  first  liiiw  many  views  of  the  assi-nihli'il  U»>\  and  of  oa.'h  part  an-  niT.ssar_v,  tlu'  spaiv  va.-ii 
will  occupy,  aiiil  its  |>i)sitinn  on  the  plate.     (See  page  Tl.) 

As  explained  im  ]mi:v.  ti,  assembly  ilrawiiijjs  aro  not  liinicn-ioric^l  and  <l-:  ii  'lrawin;,'s  am 
iliMiensioncil. 

Dt'tail  ilrawiii^rs  must  liear  all  necessary  e\|daTiiitory  notes  anil  iiiarkiM;.'s.  cr-peeially  tllose 
witli  n'ferenee  to  fiai>ti. 

Make  out  a  bill  of  material  similar  to  that  sliown  on  pMi:e  ',:>. 

Tlie  jijr  ns  de>;_'ricil  -lioidd  l.e  suitaMe  to  litdd  nmiid  Imr  .-Im  k  1  inch  to  ■>  iii.hes  in  iliam- 
ftcr.  It  is  k'ft  to  the  student  to  decide  the  ilimensions  of  ami  mal-rial-  to  !»■  used  in  the  ililTerent 
parts. 


-'tAniixii  MKinniixd  axd  ukaui.mi 
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